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(57)Abstract: 

PURPOSE: To provide a device for warning of air pressure 
reduction for each of tires with the use of an 
electromagnetic wave signal in order to recognize one of the 
tires which reduces its air pressure 
CONSTITUTION: In a tire air pressure reduction warning 
device in which a monitor confirms an air pressure reduction 
in accordance with a signal which is transmitted to a ™ 
receiver from a tire air pressure checker attached to a tire 
of a vehicle, devices 21 to 2n on the transmitter side, 
transmit signals which are delivered from the tire air 
pressure checkers and which are modulated waves having 
the same carrier wave frequency modulated at different ;t 
time intervals. Only one signal receiver 4 on the signal 
receiving side, receives the modulated signal, and 
demodulates the same so as to recognize one of the tires 
which reduces its air pressure. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the reduced pressure alarm of the tire which sends the signal which shows that pneumatic 
pressure decreased, receives with a receiver, and is checked in a monitor from the tire-pressure checker 
who attached in the tire of a car The equipment of a signal origination side is considered as the 
configuration which transmits the modulated wave which modulated each tire-pressure checker's output 
signal for every time interval which is mutually different in the same carrier frequency. The equipment 
of a signal receiving side The reduced pressure alarm for every tire by the electromagnetic wave 
characterized by identifying the tire which received with the receiving set of one **, decoded said 
modulated wave, and pneumatic pressure decompressed. 

[Claim 2] It is a reduced pressure alarm for every tire which is made to contain in the output signal of 
each tire-pressure checker according to claim 1 the identification code which identifies each tire, and 
which was defined beforehand, transmits, and is characterized by the equipment of a signal receiving 
side identifying a tire by said identification code. 

[Claim 3] A tire-pressure checker is a reduced pressure alarm for every tire by the electromagnetic wave 
according to claim 1 or 2 characterized by having provided the generator generated with car transit as a 
power source of operation, and having placed in a fixed position to the tire tube inside including the 
antenna for electromagnetic wave dispatch. 

[Claim 4] In the reduced pressure alarm of the tire which sends the signal which shows that pneumatic 
pressure decreased, receives with a receiver, and is checked in a monitor from the tire-pressure checker 
who attached in the tire of a car The equipment of a signal origination side transmits the modulated 
wave which modulated carrier frequency which is different for every tire in each tire-pressure checker's 
output signal. The equipment of a signal receiving side is a reduced pressure alarm for every tire by the 
electromagnetic wave characterized by identifying the tire which received by different receive section, 
decoded said modulated wave, and pneumatic pressure decompressed. 

[Claim 5] A tire-pressure checker is a reduced pressure alarm for every tire by the electromagnetic wave 
according to claim 4 characterized by having provided the generator generated with car transit as a 
power source of operation, and having placed in a fixed position to the tire tube inside including the 
antenna for electromagnetic wave dispatch. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reduced pressure alarm for every tire which can 
transmit exactly whether it is which tire to an operator by the electromagnetic wave, when the tire 
pressure of an automobile decreases. 
[0002] 

[Description of the Prior Art] When the tire pressures of an automobile run short, the increment in the 
rolling resistance of a tire, the fall of high-speed endurance, the fall of the controllability of a car, etc. 
have un-arranging [ much ]. Therefore, it is necessary to always investigate the tire pressure. 
[0003] As the means, a nest is installed in the pneumatic pressure checker, a receiver and a monitor are 
installed in an operator seat, a transmitter is placed, a signal can be made to be able to send from the 
checker of the tire into which pneumatic pressure decreased, a receiver can receive [ a pneumatic 
pressure checker can be attached in the air valve of an automobile tire ], and it can check that the 
pneumatic pressure of a tire is insufficient by looking with a monitor. The example is indicated by JP,3- 
100502,U. 

[0004] Drawing 5 is the explanatory view showing the example of the equipment which carries out the 
alarm of the tire-pressure reduction given [ said ] in an official report as a conventional technique. In 
drawing 5 , if housing of the sensing unit 40 is attached in the tire valve, by the normal state, air will 
flow into the atmospheric-pressure room 41 from a tire, it will become the high-pressure force, and 
diaphram 42 will be expanded toward an atmospheric-air room side. And an energization spring is 
resisted in electric contact 44, and it changes push and a switch 45 into an open condition. Then, the 
current from a power source 47 is not supplied to the electric- wave sending circuit 46, and an alarm 
signal is not sent from an electric-wave sending circuit. 

[0005] However, if a tire pressure decreases and it falls from the range of the fitness value 
corresponding to the elasticity of an energization spring, diaphram retreats, electric contact 44 will be 
pushed on an energization spring, and will retreat, and a switch 45 will be in a closed state. Then, the 
current from a power source 47 is supplied to the electric-wave sending circuit 46, and an alarm signal is 
transmitted. The electric-wave receiving circuit 48 generates the alarm of abnormality reduced pressure 
of a tire by receiving this alarm signal and ordering it an output to the voice generating circuit 49. 
[0006] Next, when combination use of equipment of the generating section of the DC power supply 
which used the ceramic component etc. for the interior of a tire, and the electrostatic-capacity type 
pressure detector element is carried out, a tire pressure is always measured and there are abnormalities 
like an air failure, the equipment sent to the exterior with an electrical signal is known as a trade name 
run flat tire. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional technique, although an alarm signal will 
be immediately sent with the technique of the aforementioned "a real extraction-of-the-square-root 
official report" publication once pneumatic pressure falls when transmitting to an operator seat that the 
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tire pressure decreased by an electric- wave sending circuit etc., as for the alarm signal, which tire of its 
own automobile cannot immediately specify sure enough whether it became pneumatic pressure 
reduction for an operator. In order to require carrying out manufacture adjustment of the digital disposal 
circuit according to each tire in order to specify the tire into which pneumatic pressure decreased and to 
make the tire location transmit as a signal, the fault from which a digital disposal circuit becomes very 
complicated, therefore an alarm becomes expensive arose. 

[0008] Moreover, since the component which sent the alarm signal could not stop dispatch of an alarm 
signal until consumption of the power source was large and the operator performed correspondence 
processing, it had the fault that the available time of a power source was short. 

[0009] Furthermore, since generating of an alarm signal takes place to coincidence when two or more 
tires become coincidence with the fall of pneumatic pressure, the signal cannot necessarily receive 
normally. Even if normally receivable, after correspondence processing of one tire finished, it was 
difficult a thing with the bad checker attached in the tire which the processing was bad, for example, 
exchanged, and to check immediately whether other tires are faults. 

[0010] Next, when two or more tires become coincidence with an air failure, since the dispatch signal is 
of the same kind, in the case of a run flat tire, interference may be caused mutually, and a signal cannot 
necessarily receive normally in it. 

[001 1] The purpose of this invention improves the above-mentioned fault, and it is a comparatively 
simple configuration, and is in offering the reduced pressure alarm for every tire by the electromagnetic 
wave signal for identifying according to an individual what pneumatic pressure decompressed about two 
or more tires. 
[0012] 

[Means for Solving the Problem] In the reduced pressure alarm of the tire which invention according to 
claim 1 sends the signal which shows that pneumatic pressure decreased from the tire-pressure checker 
who attached in the tire of a car, receives with a receiver, and is checked in a monitor The equipment of 
a signal origination side is considered as the configuration which transmits the modulated wave which 
modulated each tire-pressure checker's output signal for every time interval which is mutually different 
in the same carrier frequency. The equipment of a signal receiving side It constitutes from identifying 
the tire into which the receiving set of one ** received, said modulated wave was decoded, and 
pneumatic pressure decreased. 

[0013] Invention according to claim 2 includes the identification code which identifies each tire and 
which was defined beforehand in each tire-pressure checker's output signal in invention according to 
claim 1 , and transmits, and the equipment of a signal receiving side consists of identifying the tire 
decompressed by said identification code. 

[0014] Invention according to claim 3 places a tire-pressure checker in a fixed position in a tire tube 
including the antenna for electromagnetic wave dispatch, and the power source of operation consists of 
using the generator generated with car transit. [0015] In the electrical-potential-difference alarm of the 
tire which invention according to claim 4 sends the signal which shows that pneumatic pressure 
decreased from the tire-pressure checker who attached in the tire of a car, receives with a receiver, and is 
checked in a monitor It constitutes from identifying the tire into which the equipment of a signal 
origination side transmitted the modulated wave which modulated the carrier frequency which changes 
each tire-pressure checker's output signal for every tire, the equipment of a signal receiving side 
received by different receive section, decoded said modulated wave, and pneumatic pressure decreased. 
[0016] Invention according to claim 5 is equivalent to having applied and constituted invention 
according to claim 3 to invention according to claim 4. 
[0017] 

[Function] In invention according to claim 1 , in order to send the signal which shows that pneumatic 
pressure decreased from the tire-pressure checker who attached in the tire of cars, such as an automobile, 
in the equipment for every tire of an origination side, carrier frequency is modulated for every mutually 
different time interval. If it puts in another way, about an outer tire, carrier frequency is the same, and 
the time interval of a modulation is changed. Since common use of the equipment of a signal receiving 
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side is done by each tire-pressure checker, when it decodes, a tire is identified according to the 
difference of a time interval. 

[0018] Since invention according to claim 2 includes the identification code which identifies each tire in 
each tire-pressure checker's output signal in invention according to claim 1 and transmits to it, it can 
identify a tire correctly with the difference of said modulation time interval in a signal receive section 
using an identification code. 

[0019] Invention according to claim 3 is using the generator arranged in a tire tube as each tire-pressure 
checker's power source of operation. Since the generator is generating electricity with transit of a car and 
the antenna also exists in a tire, a tire-pressure checker can be stationed without seeing [ from ] outside a 
car and becoming a foreign matter. 

[0020] Although it becomes complicated [ the configuration of a receive section ] since invention 
according to claim 4 is considering as the modulated wave which used carrier frequency which is 
different for every tire about each tire-pressure checker's output signal, it can perform easily and quickly 
identifying the tire which pneumatic pressure. decompressed. 

[0021] Since it responds to invention according to claim 5 having applied invention according to claim 3 

to invention according to claim 4, the operation is the same. 

[0022] 

[Example] Drawing 1 is drawing showing the example of invention according to claim 1. In drawin g 1 , 
the origination-side equipments 21-2n are installed for every tire of a car, and use four equipments by 
usual passenger car. A tire-pressure checker 10-1 like [ origination-side equipment 21 ] a tire valve 
clamping die, and power source 11-1 of operation, Timer circuit 12-1, The sending circuit 13-1 was built 
in and the electromagnetic wave 3 1 containing the data in which a tire pressure is shown with a carrier 
frequency F become irregular is sent out. Other origination-side equipments contained the same circuit 
element as equipment 21, and have sent out the electromagnetic wave of the same carrier frequency F. 
They adjust a timer circuit 12-1 so that spacing of modulation data may change mutually with 
origination-side equipment, and electromagnetic waves 31-3n impress it to a sending circuit 13-1 - 13-n, 
and perform modulation actuation as the pneumatic pressure checker 10-1 - 10-n extract them and they 
are indicated to be 31 A and 32A-3nA the back about the data in which a tire pressure is shown. The 
electromagnetic wave become irregular is sent out from each sending circuit. 
[0023] Most origination- side equipments use the equipment of the same configuration, and the 
discernment of a reduced pressure tire of them is attained only by adjusting an internal circuitry 
electronically. It does not need to manufacture an alarm separately for every tire. 
[0024] 31-3n of electromagnetic waves sent out from each origination-side equipments 21-2n in 
receiving-side equipment 4 become irregular is received in common, and the origination-side equipment 
which is sending the electromagnetic wave with the above-mentioned modulation spacing is identified. 
And the location of a tire where origination-side equipment, i.e., pneumatic pressure, decreased in 
number with the monitor 5 is displayed. 

[0025] When what pneumatic pressure decompressed in tire-pressure checker 10-1-ln-l is detected, 
Since it is become irregular and sent out with a different time interval for every tire, even if two or more 
tires may decompress to coincidence even if and a signal begins to be sent out to coincidence, the 
electromagnetic waves 3 1 -3n become irregular If some time amount passes, since the equipment of a 
receiving side will decode a different signal for every tire, an operator can cope with it certainly. 
[0026] A tire-pressure checker may be the thing of the format which uses not only a bulb clamping die 
but a pressure sensor. Drawing 2 is drawing showing the example of invention according to claim 2, and 
the signal from a pneumatic pressure checker explains modulating an electromagnetic wave. In drawin g 
2 , modulation data were indicated to be CI and C2-, and Al , A2, and - have distinguished the time 
when pneumatic pressure is normal, and the time of decompressing by the signal from a pneumatic 
pressure checker. Bl, B-2, and - show a tire identification code, and make it a discriminable signal what 
tire of front and rear, right and left of a car to be. Since subscripts 1 and 2 and - are attached according to 
time amount progress, respectively, unless an operator copes with it, CI, C2, and - are the same signals. 
[0027] If the signal shown in drawin g 2 is used, in receiving-side equipment, it is only using B 1 and the 
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easy decoder circuit about B-2-, and can grasp certainly early what Al, A2, and the tire that has sent out 
the data of - are. 

[0028] Drawing 3 is the perspective view (A) which was drawing showing the example of invention 
according to claim 3, removed the tire tube of a car and looked at the equipment of a signal origination 
side. Perspective view which removed and looked at case covering of the equipment of a signal 
origination side (B) It is shown. Drawing 3 (A) It sets, and before the equipment 60 of a signal 
origination side attaches a tire tube, it is attached in the crevice between flanges of the car tire wheel 61 
with a case, and is supported by the tire wheel 61 with the bolting band 62. As for equipment 60, it is 
unnecessary to carry out maintenance check until a tire pressure becomes smaller than a predetermined 
value since a tire tube is incorporated after being attached in the tire wheel 61 . 

[0029] Next, drawing 3 (B) It is the perspective view which removed case covering of the equipment 60 
of a signal origination side, and various circuit and components are carried in the substrate 64. The 
generation-of-electrical-energy section 65 uses the generator using a ceramic piezoelectric transducer, 
and those configurations also build in rectification and a smoothing circuit. A pressure sensor 66 is a 
tire-pressure checker. A microcomputer 67 performs signal processing. A timer and the signal operation 
part 68 assist processing of data etc. The RF signal section 69 processes an electromagnetic wave signal. 
An antenna 70 transmits an electromagnetic wave. 

[0030] Next, if actuation is described, the generation-of-electrical-energy section 65 is constituted so 
that it may generate electricity with transit of a car. When a pressure sensor 66 checks a tire pressure 
directly, and a tire pressure is normal and it decreases, it outputs a signal different, respectively. A 
microcomputer 67 is a central processing unit for processing a digital signal, and the output of the 
generation-of-electrical-energy section 65 is supplied, and it performs processing for impressing the 
output signal of a pressure sensor 66 to a timer and the signal operation part 68. A timer and the signal 
operation part 68 calculate in order to consider as a modulating signal about the output of a pressure 
sensor 66, and it performs preparing predetermined modulating-signal spacing as shown in drawin g 1 or 
setting up the location identification code of a tire and adding to a modulating signal, and processing 
that controls the allocation time amount to each part etc. about the dc output of the generation-of- 
electrical-energy section 65 further. 

[0031] The RF signal section 69 is oscillating the conveyance electromagnetic wave signal of a 
frequency F, and processes the data from a timer and the signal operation part 68 as a modulating signal. 
An electromagnetic wave is emitted from an antenna 70. 

[0032] Next, drawing 4 is drawing showing the example of invention according to claim 4. In drawing 
4 , the origination-side equipments 21-2n are the same as that of what is shown in drawing 1 , and 
abbreviation. However, a carrier frequency F is changed mutually and selected like Fl-Fn. Receiving- 
side equipment is formed like 71-7n corresponding to the carrier frequency of origination-side 
equipment. In receiving-side equipment, it is indicated by drawing 4 that Monitors 51-5n prepare 
corresponding to each receiving set. Since the receiving-side equipment which receives it also as the 
same in modulation spacing to the signal from each pneumatic pressure checker about carrier 
frequencies Fl-Fn differs, tire discernment is possible. Of course, it is [ changing modulation spacing ] 
easily [ direction / for an operator ] discriminate. 

[0033] In receiving- side equipment, a monitor can be installed in common to the receiving- side 
equipments 71-7n. The mechanical change-over machine which makes change-over connection of the 
receiving-side equipment then at a monitor is inserted. Or it constitutes as a change-over machine using 
an electronic instrument. 
[0034] 

[Effect of the Invention] Thus, since the alarm which contains tire location identification information by 
"wireless" transmission is exactly sent out when the abnormal condition which a tire pressure 
decompresses occurs according to this invention, a reduced pressure tire is early discriminable. Even if 
two or more tires decompress to coincidence, discernment can be done easily. Relieved operation can be 
performed without being conscious about a tire pressure for an operator. Furthermore, if the generator 
generated during car transit as a power source of an alarm is used, the effectiveness that there is no 
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trouble of wiring about a power source, and worries [ exhausting / power-source ] also become 
unnecessary will be acquired. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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^■vIhISS^-i, W& H]Sgl3-i5rrt®L., aB^IMIiSSScFlc: 

30 i ^i^^±ibTv^?)„ f&o^ftiRi^Bii^B 2 i tmm<o 

Islggjil^^rt^b, IB-»iSffl*«F«>«»«SrjSfflL 
T^-5o «^&3 1 ~3 nli^-l'-V^BE^^-rx-^ 
Irov^T, ^^JE^^i/^lO-l—lO-ntrJ; DtttUL-C 
31A, 3 2 A~3 n At^-Ti:*3l9, ^fS'T — ^ 

Kl2-lS:PSU-r, ^fg[H]?Sl3-l~13-ntrPPJDb, %m 

[0 0 2 3] 38«ffiS««l4»if IS]-«fiKro*BS:ttffi 

[00 24] §ff«S4 li*5V^Ttt*3E« fll^B 2 1 
~2 n*>feiSfeia*ixfc*aEP«««3 1~3 n 
tgffl, fflr&oSHHMffiir ± LTVn?> 

BSP^.« ^JEro^-Lfc^-r-yofiBSr^^i-Sc 
[0 0 2 5] 9 4 ^'S&.mi- * s/*10-l~ln-HC*3V^T 

1 ~3 n»4#^-<^ftl-S^5BtraWBB-r'^P$JxTii 




5 

[0 0 2 6] *-firffi«lEE^*y*l4/<^ySi^SI-l» 
i\> H2tt»**2»rE«^*WO*llt«Sr»-*"iaT, 

C2-tSl, Al, A 2, — ll^^JE^m ytifrh<D 
Ti^o Bl, B2, — Ji^irKSUfa^&^U *M 

So 2, — tt*n j E r W*IIB»lK«oT«'U-C 

fcS^b, 5HE#*s»«!L*t^lR9, CI, C2, —14 
Is]— <7>fg-5-CfcSo 

[0027] 02 K*i-«»tr«ffl-rntf . Sftfflflisit 

11*31^X14, Bl, B 2— iro^Tffi^fcffi-S-ElS&Srft 
ffi-rs<^t\ Al, A 2, — (^7"— ^SriSiaUTV^S 

So 20 
[0 0 2 8] 0 3 I4§it #5 3 fc|B«t^3BW^*lS«Sr» 

■Mat?, jp^^-^^— yzmym^xm^rzsitm 

<DS«*r**:»aBI(A) «**««<Z>S«<04r-* 
9 ^LTJLfc#4!fl0(B) tSr/Tttl^o 0 
3(A) irjo^T, 6 Oftf^-Y^^- 

[0 0 2 9] &l:i0 3 (B) 6 O CO^r 

iw#8l[s]S • ^^iS^iSixTV^o ^*t^ffi/&t4, 

6t4*-f irSSuaE^ W ? n :3>t: 0 :x- 

^ 6 7l4{B-^M51£fT9o ^^^'li§-8IS6 8lif 

So 

[0.0 3 0] JKirBSfESra^Si:, 3S«ffi 6 5 tt*P5<£> 
ix»*5(t*SrHl*i"a« -^^o^t 0 ^-* 6 714 




6 

[0 0 3 1] iS^jS{f^-Sl56 9 ttH&ftFOttt&fltttft 

&£#r#t-rs 0 

[0 0 3 2] *^H4ttHI**4^fE«03BWO*Jfi« 
*^"fmX*h%o B4«Z:m*T*«ffiSS«2 l*-2ntt 
0 1 ^i-fc<Otll&lR]«"Cfc4o b^L»aijajfi»FS: 
SUMrSftfeitTF 1 — F n<D& 9l-il^1"5o SfBfl'J 
SBI4 7 1-7 n<DX5\z&9W&m<DtttT£m&#ktt 

1-5 nttl2 4t?tt#SfSK«^»Jeb'Cl9!»t*J: 5»- 
SUfcSo »iSIJS«*F 1— Fn^ot^Ttt, 

(4-5ItgT-&5o WPIIIBHHrU* 

[0033] &mwmmz&\f^x*r~*&%iigw%iWi7 
1-7 niztt^&mmz&m-rzzttfm&Zo *<ot 

[0 0 3 4] 

ffii-S^b, «BE*^irS:*<HU5iJa*S. fctt*» 
t o T 9 << t^Ei^ot ^ftt^) r t * < ^ 

[Eii] it*^i \zum<o&w<DnMm*^'tmx3b 

So 

[0 3] W#^3irE*o*W^ltll6«S:»i-B|-e*> 

So 

[04] m#^4\^&<o&w<o%mm*7Firmxh 

So 

[0 5] ta6*fttfit*-rawBi-e*>4o 

2 1 - 2 n {g3-«{gffll£fi 
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